Polyamine synthesis in rat lungs injured with alpha-naphthylthiourea.
The diamine, putrescine, and polyamines, spermidine and spermine, are low molecular weight organic cations with documented regulatory roles in cell growth and differentiation. Multiple lines of direct and indirect evidence suggest that these organic cations also may function in stimulus-response coupling processes regulating cellular injury and repair. For example, recent studies in monocrotaline-treated rats, hyperoxic rats, and in cultured pulmonary endothelial cells suggest that polyamines regulate pulmonary endothelial integrity and may thus participate in development and/or regression of acute edematous lung injury. To determine if the polyamines are involved in a well-characterized animal model of acute lung injury, the present experiments assessed the relation between changes in polyamine synthesis and development of edema in lungs from rats treated with alpha-naphthylthiourea (ANTU). ANTU caused dose- and time-dependent increases in the lung activity of the initial and rate-limiting enzyme in polyamine biosynthesis, ornithine decarboxylase (ODC) and in the lung contents of the polyamines putrescine, spermidine, and spermine. ANTU also caused dose- and time-dependent increases in the lung wet-to-dry weight ratio indicative of pulmonary edema formation. Changes in lung polyamine biosyntheic activity after ANTU did not relate temporally to changes in the lung wet-to-dry weight ratio: ODC activity was depressed during the 3-h period immediately following ANTU administration, a period when the wet-to-dry weight ratio was increasing, and markedly elevated at 18 h after ANTU administration when the wet-to-dry weight ratio had returned to control levels. Pretreatment of the animals with alpha-difluoromethylornithine, a highly specific inhibitor of ODC, failed to attenuate ANTU-induced increases in lung wet-to-dry weight ratio. These observations indicate polyamine synthesis is enhanced in rat lungs with ANTU-induced pulmonary edema but, unlike certain other models of lung injury and pulmonary edema, accumulation of polyamines probably is not essential for development of edematous lung injury. It is conceivable that in this animal model polyamines play a role in lung repair processes or some longer-term consequence of lung injury.